Differential time-course of the increase of antioxidant thiol-defenses in the acute phase after spinal cord injury in rats.
Spinal cord injury (SCI) is a world-wide health problem. After traumatic injury, spinal cord tissue starts a series of self-destructive mechanisms, known as the secondary lesion. The leading mechanisms of damage after SCI are excitotoxicity, free radicals' overproduction, inflammation and apoptosis. Metallothionein (MT) and reduced glutathione (GSH) are low-molecular-weight, cysteine-rich peptides able to scavenge free radicals. MT and GSH participation as neuroprotective molecules after SCI is unknown. The aim of the present study is to describe the changes of MT and GSH contents and GSH peroxidase (GPx) activity in the acute phase after SCI in rats. Female Wistar rats weighing 200-250g were submitted to spinal cord contusion model, by means of a computer-controlled device (NYU impactor). Rats receiving laminectomy were used as a control group. Animals were killed 2, 4, 12 and 24h after surgery. MT was quantified by the silver-saturation method, using atomic absorption spectrophotometry. GSH and GPx were assayed by spectrophotometry. Results indicate an increased MT content by effect of SCI, only at 4 and 24h, as compared to sham group values. Meanwhile, GSH was found decreased at 4, 12 and 24h after SCI. Interestingly, GPx activity was raised at all time points, indicating that this enzymatic defense is activated soon after SCI. Results suggest that thiol-based defenses, MT and GSH, are differentially expressed by spinal cord tissue to cope with the various processes of damage after lesion.